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PURPOSE: To easily measure the concn. of the substrate 
in a biosample and to improve measurement accuracy by 
printing an electrode system on an insulating substrate 
and forming an enzyme layer consisting of an 
oxidation-reduction enzyme and hydrophilic high polymer 
and an electron receptive layer thereon. 

CONSTITUTION: The electrode system consisting of a 
counter electrode 2, a measuring electrode 3 and a 
reference electrode 4 is formed by screen printing of 
conductive carbon paste on the insulating substrate 1 
and drying the paste by heating. An insulating layer 5 
is formed partially thereon by similar printing and 
heating and the respective electrode parts 2 to 4 are 
made to remain so as to act as electrochemical effect 
parts. Further, a CMC (carboxymethyl ce0ulose)-GOD 
(glucose oxidase) layer 6 which is the enzyme layer 
consisting of the hydrophilic high polymer and the 
oxidation-reduction enzyme is further provided on the 
surface of the parts 2 to 4. Miniaturization is enabled 
and the reaction is expedited by the formation of the 
two independent layers in proximity to each other The 
wettability of the electrode surface is improved by the 



COPYRIGHT: (C)1990.JPO&Japio 




-1- 



® &IH4f (a) ¥2-62952 

©intxi. 5 mm* itf^sa#^ mm ¥^2^(1990)3^23 

G 01 N 27/327 

7363-2 G G 01 N 27/30 3 5 3 J 

7363-2 G R 

©ft m Bg63-80842 
©& m 0363(1988) 3 ^31 H 
fI$fem±S ©Bg63(1988) 1 R29B®B*( J P )®#gg Bg63 -20946 

h * m * $. m *Ejffrwm**rwioo8»* t&T*ssaiadc^thrt 

e * c s # *8Ejffpwm*^nKioo6#«i teTSs^aa^ttw 

©& m a t&T*s£*«a«tf£ *Ewriit**^nji[ioo8»» 

®ft i a s# ni« 



was 

K ^ 9V <D £ ft 

(2) ^tt<t^iM«fft«ff*k^«t*«e«« 

8Mb & 5c f» ^ t $ ;k tt i!5 # ^ » 6 % * » £ |£ 

*<o±g^#®i£ttS'i*£Wbfctg^££f* 

s if* v # *d u ffj « m a s * }H s r * ^ t * 1$ ?a 

(3) tg@£*<. fc»tt<a*«±u: 7 o y ->ep 



y f -t? ^ ^ > 7 ? </ A & J£ 

S5s tr - yu 7 ;u 3 - )i ^ trn ;u tr a »; k > 

ft It 2 IZ 12 «<D A * -fe > 
A >r * 4? y *t. 

-tt^ JfijkttiSa^*, J; t/feMbiS5t&3?*£*i b. 

£bTtg?£g{*J5£ftm£tt*AW*^>^<D 

(7)«»^cd^«±^^©^ «f^» assise 
*a*ttg#^*> ^ t/&<bi3 7t»3?£ b. 



-405 



& <a /w b fe (»4i), 

z cd/w * «b > i jbe * * »; 

m#bfe£^(*9T?&^«##8i:;*7 
A- 1 0 H £<**-tt1t 1/ fe *><DT:$> S. 

s*&«s « -fe y * izmnat % c t c * *k ®*> 

®*&i$T % Z tit J; «K &£bfe 2J?At&i£b 

Tlt£<Dfc I* of fig t fe. 

*fe* ?S^S#t*@0flPSKWttfc«*ffl^ 5 

S f* * # fi* <* tf. 8 i£ * S & £ b, * <fc >> 8 ® JS 
*>< J£ tfc T? 5* fe. 

C^fcfW 1 ) 

-406 



0, ££ifJ£tf«Tbfe« £ fe, 1iJ5K9ft€b£ 
l* 1ft St riffled 6 <5 J£^*M£Tbfe. 

^ 7j< t$ g # ^ *> * 3 S* « JSf £ S5 if* * <o -h u: 

Co^TSliWr?. '55 1®tts /U n - 3 -fe > <f 
<D-nifefflK-? V*T* U fe fcCDTs ft/3cg&#<E# 

3'. 4' («■ 1 mm*) £ 8 <T <* 3 «»tt^- 

x h tmt&tmmizwm u /ra&&ii*bT£» 

>C)(D7jt{8?£££*ib* 45"CT30^^jJUfc. 
f&*ftfeCMC®©±c;:&<ti3n;&£fcbTr;i/ 
a-*****--!* (GOD) SpH5.6<D»;>& 
SffitfSKftfg b fe *> <D £ b fe ft. Ifi-pKli 
b. »5KI»7«5CMC-GODJ36^f*fc. C 
<D £ fP K J; <3 > CMCJS^-^iaWl/TGODi: 
iS&bfettSOCMC - COD/5 **0fi3c«*nfc. 



$^7i'i">7>ftil'i * jgtffc 
CMOScaTl/Tlgj|l,Tt7i'JJ/7><l:A 

v o acd/su^* n 5. b^u god^i 

iflfrfr*) 7 x U y 7 y it J) W < 
ft 9 &Mi£J€#3l* fc£KJ&&&# jS < «j o fc. 

'f? c o ^ t a, rp as <o 7 i «; s/ 7 > <t * »; o a 

8 <7) ft fS O © T fi& b -tr > e o ^ T J£ * £ 

*S ^ffttcy^n-^ 40 0 m g/ d 1 IZU 
T%&fcftJ®ffEiik7fiKjtz. ( ) CD 4* {* /t <D '£ 
Cum) £ m *> b X ^ Z. & 31 IZtfT & o tzm 

mifi&titX** CO D £ <DJxfctf&%\x g fc. 

jbsdo) «fc 7 k J*tf b y ti<3 - x -b y*t \zt&% 

^ + 0.6Vfl)A;b7taE*qitoU5»a<0*i«* 
y^3-7«*»«K7 x </ y?y\ti2 

x ) O J*V&M\j, Cti^CMC-GOD|8t:i|0 
ffc* I ^AAt7xn2/7>ffc*«y^AKis^^ n 
«l/^7iD^7>ikA«M A ©«J5ftt < fif 

<t « ffi » i& ^ o is *s fii tt & m x $> * 7 ji n 
tticFUJltt© <t ^is* * n^. 7 x y 7 > 

<k# , ;7A£m#b£/\';U7'£CMC-C0DJS 

-407 



»Cfl¥2-G2S52 (3) 

1Sl#mi»->k. I45^7J/a (B*I»«f») 

*«igi,fc7x»;s/7>fl:A»;oA (tugioo 

yimJ^T) "t7fte$lb£-b>+Mis 2^WW{:Slf 
*< 7 b fc. £ n> iz. 7 x 1; y 7 > Ik jj «/ 7 A m 
* ft St f 5 £ 3 £ *>< /jx £ ^ # *t ^ - (z m # v «* 
fc£ <D tf * O $ ft A> ^ fe. 7 x 'J 7 ><k # 

V ? AOftte&iiffll&TfcftSiT 3 S ^ 7xV 
*>7><k;fr';7A©*&#£x?y--;u^ T jfjfc 
£ * S £ ffi I0 tf m l^Toagi^^rt, 
7x'/i/7>IU'Hi»ia^il$Jtf5tigft)5 

loo/i ■laTKfctfctt: 0 ^ 7 x «; *> 7 ><k * >; 7 
A ^ h ;u x > ic 75 \r x ^ T tT S i:. MH>^r 
«^A>^^5vjkU. <D ^ i CD 7 x •/ y 7 >-(k 

^Ttfe. *e>ii:> ^?ii^ggcD7 x «; i/7 >fk^7 
»./ 7 A i: G O D ttRjE b T«^1$tt*«S < 
&ifith->1±1fi^ t> I* % £ £ IZ <k f). 

GOD*<®fStfrc, 7 x 'J > 7 > <fc * '/ 7 A (0 

E5»6txSUft. cm ci. 7 x *) y 7 > fk a 

7 A A< i* H 7 ft {8 «t T C M C - G O D E iZ it *T 5 
MM^lfilQcft^^SAbTSj^^ttirT^^t^* 
b*^b. CMC-GO Dlg©i:(:i|}f 7 

x';i/7>ik^7 , ;7Ai5^^fi3tr^c:i:T«^^ 

< * t &*.frlZfcfcVte £->X2ftXt*T \j tzo 

CMC/* #&sci:c;:«£*K 7«^vST^n5tc 
MC®*«R»b. SISAf^-^Pugnjfe, GO 

5*»ftTt«^ f46CMCI»5. f 5tt5Ci:(a 
OCODO^i^l^CiltjfifTJtfc. GOD-C 

Mc^t7i'i^7>{k*';^A)2a, ^e±tc 
& k if ^ & & t b ft i> rz #> -t > ^ ^ ^ m ^ m r 

2 ) 

^fifefW 1 C^lfcJ:?(:bTCMC-GOD^ 

^ Mc b fc ft . 7 x «; i/ 7 > <k * >; o a g * « 

r 5 h >t x > k ^ gn ffi ft « fc b T b i/ ^ > ( ,tv 



ago. £ n k 7 x m 7 > <t # v 7 a go » a 

U * > CD/3 * Jfcfli b fc. U ^ ><D«g?#0.0i 
wt%jaJ:Kl«5i:7i I ^7>IU , ^i»*^ 

7 A - U ^ > J* jfi j£ /£ T $ fz. I, ir T y fit tt 

7 x i; yy yitx y 7 aji*T«-e» 

•etifttnc: < c>7 x u *>7>{fc# 7 AJ*ftt#& 
7 x «; i/ 7 > ft # V 7 A 9 # tt ft* tl iZ < < ft 

s *<> 7 x »/ <> 7 > <t * r ; 7 a go ft a? m. & ?s ^ 
o.oi-3w t ±sa 

$ £ $ T b t £ 3. b>^>Jgu:<**>-f<*^ft> 
t£ V 5 At 9 JS tfte £ -> tz tz #>> 6 m I £ I* o t» JK 

£ i: ft*T $ 

xl/^JJitfiX-^fc*-, GO D r£ 1$ & J; 1/ Bp ftl 
^S^©&«(D'>#^fccoT&fttfJ; l% 

co/W*ir>^*5S:ffiKSj£r*c:tft*Trg* 1$ 

tjfitarft*3r<. U ^^^^UfetSSWm-p^^ 
lilZ^tefflKfc ^TU^&&£ b T 3 

fc*>\ *&I9JG0/W y*t l£±tZnfemiZ7fi 
fe^, ffe GO g* fc t * tf 7 * 3 - ;U ;* * i/ y - 

if, 3uxfa-;i/^ + '>r-t\ **ty^yt 



ft Bfl ¥2-62052 (4) 

go > 7* ;u T PI K © ^ £ ^ ft* » * ti £• b 
^ > go & t) g c v x * u y v «; ^ - ji r ji> * 
;^i;;n-f;Mi3i u D a«: h U h > X ) * ffl 
l> 4: d 3. 7x'Ji/7>ik^ , HA0^^?^ 
h iixytpizftfoH tr« fe«>tc£i o. tXJslJb^M 
t $> -> K. i>u u y f- y t m « iz a tt 7 x U 7 

wS3<Dff4®flfet- ^L/>f>gt J f^ , ;^4'>x 

1$ c l&I PR £ tl S C it 12 ^. 

y ^ ;Hr ^ a - 2 % if 15! ffl T Ti/u&SvIk* 
-ft jl tit > / -f ^ -fe ^ a - * i? 7 > ^> 7 
^ tr - ;i> 7 n - ;u tr ^ ^ tr a 

«; k y **7K^ b -f yf6t?k<D$><Difl$f'3. ui^a 

irCJ:»), $ <Dmm%?Z®hlzBtfLt % 

fS#*i:lT, .LiiJH fifeffll-ffl ^ 7 x V 7 

> ft iJ x ) v a ft* ^ 5t S jb r ^ co t? e u r ^ ^ />< 

7r/-;M>niy-;k y ^ u > y a* 
4 - ^ * y m a r ; 7 a. 7 x n -b > ^ ^ ^ m -c 

c <d & o iz * ft m <d aw ic -b y V l±. & » tt CO 

s^T^^^^^K^^cosMas 

& ^ ^ S JK ft* T ^ xfi i$ >i fM ^ ^ *T &g 0 fe- * 
tz. IZT^ftit® ZfiZfXT % £ 2 



408 



It B8¥2-G2!)52 (5) 



m r % a t tc ,fc o , ftso^ssf* 

£ &ft jfttfft 3. 
4. ©Boca Rff m^lftHfl 

©ttffl/W*-fe:/*eDffi£fttt(g % £ 4 13 tit ft £ 

1 • • • 2 « - • »ff. 3 • • . 

mit&. 4 • • • #Hg N 5 • • • 
' 'CMC-GOD^ 7 • 

* »; 8 • • • is ft 

10- . . U A 



6 • 

• 7 x V i/ 7 > ft 
9 • • 



33 1 



- * « 

" CMC - ^DDyf 



7 — 7t VT'WfcJ'^Afl 




55 2 0 




ft 



t 



635 ZBO 143 too 70 
(10) (S3) UOS) (149) (VO) 



-409- 



?§lifl¥ 2-62052 (6) 



tf 




-410- 



